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Description 

TECHNICAL FIELD 

The present invention relates to an optical identifi- 
cation label which is transparent to human eyes but has 
a specific optical property which can be identifled with 
optical means. 

BACKGROUND OF THE INVENTION 

Conventionally is known the structure in which a 
hologram which is dimcutt to duplicate is affixed as an 
identrfication label to objects such as magnetic cards 
and other information storage cards, stocks and bonds, 
tickets, and other commerciat goods to identify their au- 
thenticity, and such a label is disck>sed, for instance, in 
Japanese utility model laid-open publicatk)n (kokai) No. 
61-182580 or in 6B-A-2 212 445. 

However, such an identification label is necessaniy 
afroced to a k)catbn which can be readily and visually 
klentified because it is required to be visually identified. 
Therefore, the freedom of the design of the object tends 
to be reduced because the position, shape and color of 
the identirication label must be consklered as a part of 
the design, and the external appearance of the object 
may be seriously impaired because of the failure to 
achieve an acceptable design balance. 

According to the disclosure of Japanese patent laid- 
open publicatk>n (kokai) No. 3-71383 by the applicant 
of this patent applk:atk)n, a hok)gram area having a 
unique diffractkxi property is provkled on the surface of 
an object, and this hologram area is identified with an 
ldentificatk>n unit serving as optical IdentiTrcation 
means. By using this structure, since the object corisists 
of an object having a fixed shape, such as informatk)n 
storage cards, stocks and bonds, and ttekets, arid the 
kJentifki^tion process is carried out by the IdentiTicatkxi 
unit, rt is possible to place an identification label at an 
inconspicuous location on the object and to improve the 
freedom in the design of the object, but the veiy exist- 
ence of the identiTicatkxi label on the surface of the ob- 
ject couki not totally efiminate the restrfetksn on the de- 
sign of the object. 

Me^while. as for the system in which the identifi- 
catkxi process is carried out with a machine, since the 
operator is not required to heed the kx:atioii at whk^ the 
klentificatnn label is placed, it is preferable to make the 
visual recognilKtn of . the existence of the kientincatk)n 
label difficult as much as possible to the end of discour- 
aging any attempt to duplk:ate the kJentiftcation label 
with an fraudulent intent 

BRIEF SUMMARY OF THE INVENTION 

♦ In view of such problems of the prk>r art, a primary 
object of the present invention is to provide an optfeal 
kJentificatkx) label whk:h would not affect the external 



appearance erf the object to which the label is affixed. 

A second object of the present 'inventk)n is to pro- 
vkJe an optk»l identif k^tion label whfch is difRcult to fab- 
ricate for potential forgers. 
s A third object of the present invention is to provide 
an optical identification label whk:h ensures accurate 
and reliable identificatkxi. 

These arxl other objects of the present invention are 
accomplished by the transparent optical kfentification 
10 laibel according to claan 1 . This label comprises a reflec- 
tive layer which transmits visible light but reflects light 
of other wavelengths with a specific directivity that can 
be kJentified with optk:al kfentilying means. Such a re- 
flective directivity is produced by using hok>giam or dif- 
fractkm grathig. 

Also, such a wavelength selectivity may be pro^ 
duced in th& reflective layer by alternately laminating 
layers of two or more kinds of different materials havvtg 
different refractive incfices to form the reflective layer 
20 ■ The kJentifratfon label of the present invention may 
be coriveniently used as means for preventing an unau- 
thorized duplfcatkxi of an object to which the identifica- 
tion label is affixed. Further, data may be encoded in the 
geometrk^al pattern of the reflected light so that the iden- 
2S XlTtcalion label may be used as an infom^tlon carrier. 

According to such a structure, since visible light is 
not reflected by the light reflecting layer or, in other 
words, the light reflecting layer is transparent to human 
eyes, the kJentificatk>n label woukJ not affect the design 
^ of the object In any way. Since the position of the ider>- 
tificatkxi label cannot be easily visually detemriined, for- 
gery of the identificatfc)n label is rendered highly difficult. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Now the present inventk)n is described. In the fol- 
towing with reference to the appended drawings, in 
whkih: 

Figure 1 is a perspective view of a card, and an es- 
sential part of the structure for kleritifying the au- 
thentk^ity of the card; 

Figure 2 is a plan view of a light emitting device and 
a light receiving device; 

Figure 3 is an enlargedsectkxial view of the identi- 
fication label; and 

Figure 4 is a graph showing the relatfonship be- 
tween the wavelength of the illuminating light and 
the transmittance of the light reflecting layer. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



Figures 1 through 5 show an embodiment of the 
55 present invention applied to a magnetk: card given here 
as an example of information storage card. Referring to 
Figure 1, a magnetk: stripe 2 extends kingitudnally on 
a surface la of the card 1. The surface la is also pro- 
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vklecl with an identrTrcation label 3 serving as a fight re- 
flecting part and having a hologram layer given with a 
specifK: reflective directivrty as described hereinafter. 

Meanwhile, a rriagnetic head 4 is provided in a read- 
er/writer of the card 1 which opposes the magnetic stripe 

2 when the card 1 is conveyed by a conveyer unit not 
shown In the drawings. Also provided is a light emitting/ 
receiving unit 5 so as to oppose the identification label 

3 when the card 1 is conveyed. This light emittrig/re- 
ceivBig unit 5 consists of a fight emitting device 6 for 
projecting an illuminating laser light beam upon the iden- 
tification label 3 on the surface la of the card 1 , and ah 
annular light receiving device 8 surrourxJing the light 
emitting device 6 as illustrated in Figure 2. The light 
emitting device 6 directly opposes the identification label 
3 when the card 1 is at a certain prescribed position. The 
light receiving device 8 consists of a muRhsection pho- 
todiode which is divided Into eight sectors 8a through 
8h which can individually detect fight. This light receiving 
device 8 is connected to a determination unit 9 which 
consists of known CPU, memory. W and other conripo- 
nents for determining the authentk:ity of the card 1. 

As best illustrated in Rgure 3. the identificatkxi label 
3 comprises a hologram layer 10 consisting of a holo- 
gram fonning layer 10a and a fight reflecting layer 10b 
disposed under the hologram forming layer 1 0a, a bond- 
ing agent ^yer 11 for integrally retaining the hok>gram 
layer 10 and securely attaching it to the surface 1a of 
the card 1, and a protective layer 12 covering the outer 
surface of the hok>gram layer 10. 

Here, it shoukJ be noted that the hok>gram forming 
layer 10a is a transparent layer. As shown in Table 1, 
the fight reflecting layer 1 0b Is formed by alternately lam- 
inating layers, of sodium hexafluoro-alumtnate 
(IslagAJFg) having a relatively small index of refraction 
and layers of zinc sulphate (ZnS) having a relatrvety 
large index of ref ractkx), and, as shown in Figure 4, has 
a transmittance of approximately 100% in the range of 
visible light (380 nm to 700 nm in wavelength) and a 
transmittance of approxhrtately 0% an the range of infra- 
red fight (780 nm or k>nger in wavelength). 



Table 1 



Layer Number 


material 


thickness (nm) 


1 


NasAIFg 


80 


2 


ZnS 


92. 


3 


NaaAIFfi 


156 


4 


ZnS 


87 


5 


NaaAIFg 


149 


6 


ZnS 


84 


7 


NaaAIFc 


143 


8 


ZnS 


80 


9 


Na3AIF6 


140 


10 


ZnS 


80 


11 


NagAIFg 


143 



Table 1 (continued) 



Layer Number 


material 


thickness (nm) 


12 


ZnS 


84 


13 


NagAIFg 


149 


14 


ZnS 


87 


15 


NagAIFe 


156 


16 


ZnS 


92 


17 


NaaAIFc 


80 



Therefore, this hologram layer 1 0 is substantially in- 
vtsft)le to human eyes, but has such a reflective direc- 
tivily as to diffract and reflect infrared light projected f rorh 
a direction opposing the kJentificatwn label onto a diag- 
onally opposed pair of the sectors 8a through 8h sur- 
rounding the light emitting device 6 as illustrated in Fig^ 
ure2. 

When actually identifying the authentk:ity of the 
2Q card 1, the card 1 is conveyed to a position where the 
fight emitting devfce 6 of the light emitting/receiving unit 
5 directly opposes the kientiflcatk)n label 3. Then, the 
illuminating light consisting of infrared light is projected 
upon the identiricatk)n label 3. The fight diffracted and 
25 reflected by the identification label 3 is received by some 
of the sectors 8a through 8h of the light receiving device 
8, and the authenticity of the card 1 is detemfiined ac- 
cording to the pattern of the received light Therefore, 
even when a forger obtained this card 1 with a fraudulent 

3^ intent, since the identiffcation label 3 is not visible to the 
human eyes and is therefore hard to locate, it wouW be 
substantiaWy impossible to forge the card, combined 
with the diffbulty in analyzing the reflective directivity of 
the hok>gram and the technteal diffk:ulties and the pro- 

35 hibitive cost involved in duplicating the hotogram. 

Obviously, the present invention is not limited to the 
above embodiment. For instance, the hologram was de- 
signed so that the illumiriathng light nriay be diffracted 
and reflected onto a pair selected from the sectors 8a 
through 8h of the light receiving device 8, but the hoto- 
gram may also be designed so that the illuminating fight 
may be diffracted arid reflected onto four or more of the 
sectors 8a through 8h. If desired, it is possible to encode 
specifk: data or ihfonmatton in the pattern of tfie diffract- 

^ ed or reflected light, and to use the kJentiffcation label 
as a medium for carrying specifto Information. 

Also, in the above embodiment, the ldentifk:atk>n la- 
bel 3 was provided on a magnetic card 1 given as an 
example of information storage card, but it may be pro- 

^ vkJed on valuable papers such as checks, promfssory 
notes and gift certificates, arxi commercially sofcl goods 
in general In this case, by covering the card 1 with a 
nriask having an opennig at a positton corresponding to 
the locatton of the identificatton label 3, it is possible to 

^ klentify the klentrrtcation label 3 by using a portable haifxi 
scanner or the like. 

Although the hologram was used ki the above em- 
bodiment, similar results can be obtained by using dif- 
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fraction grating on the identification label 3 which is to 
be afTixed onto the card 1 ; 

As described above, according to the optical iden- 
tification label for identifying an object of the present in- 
vention, since the object carries a light reflecting part s 
includhg a light reflecting layer which transmits visible 
light but reflects light other than visible light of a pre- 
scribed range of wavelength and is provided with a 
• unique reflective directivity that can be Identified with 
optical identifrcation means, and the visible light is there- 
fore not reflected by the reflective layer or, in other 
words, the reflective layer is made transparent, the iden- . 
tification label will not affect the design of the object, and 
the freedom in designing the object is increased. Fur- 
ther, since the location ol the identification label cannot ^ ^ 
be easily determined with human eyes, the forgery of 
the object is made extremely difficult. Thus, the present 
invention offers a significant advantage. 

Although the present invention has been described 
in terms of a preferred embodiment thereof, it is obvious 20 
to a person skilled in the art that various alterations and 
modifications are possS)le v^hout departing from the 
scope of the present invention Vi^ich is set forth in the 
appended claims. 



Claims 

1. An optical identification label (3) comprising: 

30 

a fK>bgram forming layer (1 Oa) made of a trans- 
parent material and having a hologram or a dif- 
fraction grating formed on an underside there- 
of; and 

a light reflect^g layer ( 1 Ob) disposed under the 3S 
hologram forming layer; 
the hologram or the diffraction grating being 
adapted to reflect light with a specific directivity 
which is identifiable through use of optical iden- 
tifying means, "fo 

cliaracterised in that: 

the nght reflecting layer is adapted to transnrut 
visible light and to reflect fight of any other ^ 
wavelength. 

2. A transparent optical identification label according' 
to claim i, v^eretn said reflective layer (lOb) con- 
sists of alterr)ating layers of at lest two kbds of dif- so 
ferent materials leaving different refractive indices. 

3. A transparent optical identification label according 
to claim 1 , wherein said identfficatipn label is affixed 

to an object as means for preventing an unauthor- ^ 
• ised duplication of said object 

4. A transparent optical identification label according 



B1 ^ 

to claim 1. vtrhereki the label is arranged such that 
data is encoded in a geometric pattern of said re- 
flected light. 



Petentanspruche 

1. Optisches Identifizierungsetikett (3), welches um- 
fa0t: 

eine hologrammbikJende Schk:ht (10a) aus eh 
nem transparenten Material, de auf der Unter- 
seite ein Hologramm oder ein Beugungsgitter 
aufwe'ist, und 

eine lk:htreflektierende Schicht (10b), die unter 
der das Hobgramm bikJenden Schicht ange- 
ordnet ist, 

wobei das Hologramm oder das Beugungsgit- 
ter so ausgebikiet ist, daB es Licht mit einer be- 
stimmten Richtwirkung reflektiert, die unter 
Veiv^ndung von optischen Identifizierungsmit- 
teln kientifiziert werden kann, 

dadurch gekennzefchnet, daB 
die Ibhtreflektierende Schfcht so ausgebildet ist, 
daB sie sk:htt>ares LJcht durchlaBt und Licht jeder 
anderen Wellenlange reflektiert 

2. Transparentes optisches Identifizierungsetikett 
nach Anspruch 1 , v/om die Reflexionsschicht (10b) 
aus altemierenden Schichten von mirkiestens zwei 
Arten unterschiedlicher Materialien mit unter- 
schledtfehen Brechungsindizes besteht 

3. Transparentes optisches Identifizierungsetikett 
nach .Anspruch 1, worin das Identifizierungsetikett 
an einem Objekt angebracht ist, um eine nicht au- 
torisierte Venrielfaltigung des Objekts zu verhln- 
dem. 

4. Transparentes optisches Identifizierungsetikett 
nach Anspruch 1 , worin das Etikett derart angeord- 
net ist, daB in einem geometrischen Muster des re- 
flekUerten Lichts Daten verschlOsselt sind. 



Revendlcations 

1 . Etiquette (3) d'kfentificatton optique comprenant : 

une couche (10a) foimant un hotogramme, 
constitute en mat6riau transparent el compor- 
tant un hologramme ou un rtseau de diffractbn 
.fonm6 sur une face inf^rieure de celle-d ; et 
une couche (10b) refi^issant la lumi&re dis- 
pos6e sous la ' couche formant un 
hotograrhme ; 

rhobgramme ou le reseau de diffraction 6\an\ 
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susceptibles de r^fldchilr la lumi&re avec une di- 
rectivil6 sp^cifique qui est identifiable gr§ce k 
Putilisation de moyens d'identification optiques. 



caract6ns6e en ce que : 



5 



la couche refl^chissant la lumi&re est suscep- 
tible de transmettre la lumifere visible et de r6- 
fl^ir la lumi^re k n'importe quelle autre lon- 
gueur d'onde. 



70 



2. Etiquette trar>sparente d'identification optique selon 
la revendication 1» dans laquelle la couche r6fl6- 
chissante (10b) est constitute, en altemance, de 
couches d'au moins deux types de matdriaux dfff6- is 
rents prtsentant des indices de rtfractlon diffd- 
irents. 

3. Etk^uette transparente tfidentiTication optique selon 

la revendication 1. dans laquelle rttlquetted'iden- ^ 
tification est apposde sur tm objet comnDe moyen 
servant ^ emp§cher une reproduction illicite de Fob- 
jet 

4. Etiquettetransparented^identiTication optique selon 
la revendication 1 , dans laquelle fttiquette est con- 
gue de telle sorte les donates sent codtes en for- 
mant un dessin gtomttrique de lumitre rtfltchie. 
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Fig. 1 
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Fig, 2 
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